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Abstract 
This study explored the effects on mathematics achievement of students’ and Schools’ characteristics. To do that, gender, 
computer use for internet or entertainment, self-confidence in high level computer tasks, school types and economic, social and 
cultural status of students’ families are analyzed with detailed. The sample was prepared from students who participated in 
Programme for International Student Assessment (PISA) 2006 in Turkey. The estimates of PISA mathematics performance and 
questionnaire responses of 4942 15 year-old Turkish students in 160 schools were analyzed via multilevel analysis. Also, it was 
shown that frequencies of the reasons of students’ computer use. Two-level model was used to estimate coefficients and modeled 
differences across school types. Results from this study indicated that male students, students who have high self-confidence to 
use computer, students who have high economic, social and cultural status and schools which have quality educational resources 
have better scores in mathematics. However, female students and schools which have high student teacher ratio have lower score 
in mathematics. Furthermore, students, particularly female students, need greater motivation to use computers and teachers 
should integrate computer within mathematics and programs. Also, higher socio-economic and cultural status of the family, 
higher educational background of the parents and students who find mathematics subjects important are the factors that increase 
mathematics performance too. As a result of this study, it is shown that some characteristics of student and schools, especially 
gender and quality educational resources, have a positive effect on mathematic achievement. 
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1. Introduction 
Turkish Education System has democratic, modern, secular and co-education characteristics. However Turkish 
education system has many problems about either increasing prosperity or increasing welfare of Turkish citizens and 
society although the aims of the system are to increase these factors to assist and accelerate socio economic and 
cultural development. Furthermore not only people working in the different departments of the Turkish education 
systems but also people in society discuss that there have been many problems in the function of the system. Some 
 
* øbrahim Demir. Tel.: +90212-383-44-23 
E-mail address: idemir@gmail.com 
© 2010 Elsevier Ltd. Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
3100  Ibrahim Demir et al. / Procedia Social and Behavioral Sciences 2 (2010) 3099–3103 
researches confirm the above statements. Ministry of education has carried out a reform work for improving 
education system since 2002-2003 academic years. One of these reform works is Programme for International 
Student Assessment (PISA) (Akdeniz vd., 2000). 
The PISA is a collaborative effort, involving 57 countries, to measure how well 15-year-old students are prepared 
to meet the challenges of today’s knowledge societies. The assessment looks to the future, focusing on young 
people’s ability to use their knowledge and skills to meet real-life challenges, rather than on the mastery of specific 
school curriculum. PISA is an ongoing survey with a data collection every three years. The first PISA survey was 
conducted in 2000 and second survey was conducted in 2003 in 41 countries. The third PISA survey was conducted 
in 2006 in 57 countries. This survey consisted of 4942 Turkish students in 160 schools (PISA, 2006). 
This study explored the effects on mathematics achievement of students’ and schools’ characteristics using PISA 
dataset to find out which factors are more important on achievement. 
2. Review of literature 
When we examined previous studies which have been published national and international review, we show that 
there are many studies about educational achievement using multilevel regression analysis. 
In Turkey, like most of countries, there is a big difference between genders in mathematics achievement. It was 
shown that boys tended to outperform girls on the some items such as mathematics and science subjects and girls 
tended to outperform boys on the items such as reading. Also gender differences were examined using some special 
models which was named nested factor model (Brunner et. al., 2008). Also some other factors which effect 
mathematics achievement such as accessing information and communication technology, using computer at home or 
in school and socio economic status were examined. It was revealed that when teachers used computers as training 
materials in Maths, students understood Math better than the other lessons (Thomson and De Bortoli, 2007; 
Babao÷lan and Arslan, 2008) and also it was found that the important factor preventing computer use was 
restrictions about budget (Morse, 1991). According to previous studies, there is a strong relationship between socio 
economic and cultural status and mathematics achievement. Mathematical achievement of girls was significantly 
higher than that of boys of low socioeconomic status whereas at middle and high socioeconomic status mathematics 
achievement of boys was significantly higher than that of the girls (Glencross and Cherian, 1993). 
A great deal of research has been accumulated particularly in the United States, but much work is needed with 
Turkish samples. Thus, part of the purpose of this study was to contribute to the literature on mathematics 
achievement in Turkey. This study aimed at examining effects of students’ and schools’ characteristics on 
mathematics achievement by two level hierarchical linear model approach. The sample was prepared from students 
who participated in PISA 2006 in Turkey. Results of the study could have implications for students, teachers and 
parents in handling mathematics achievement. This kind of study has not been made in Turkey using PISA dataset. 
Moreover, the results of this study conducted in Turkey together with the results of foreign countries are subjected 
to comparative analysis. 
3. Application 
The data for this study describe 4942 students in 160 schools during the 2005-2006 academic years. In this study, 
dependent variable is mathematics achievement and independent variables of level-1 are gender, economic, social 
and cultural status, home educational resources, internet use and confidence in ICT (information and communication 
technology) high level tasks. School level (level-2) variables consist of school type, student teacher ratio and quality 
of schools’ educational resources. The reasons for using these variables are; 
In previous studies, it was shown that effect on mathematics achievement of gender is statistically significant in 
most countries. Overall, girls have better score than boys in overall reading comprehension, where as boys have 
better score than girls in mathematics and science (Halpern, 2000). So, we thought that characteristic of gender 
effects on mathematics achievement in Turkey too. 
The aims of secondary education are to provide the students with common general culture and to prepare them for 
tertiary education, life and vocational fields in accordance with their interests and talents through various 
programmes. School types provide different types of education for students who want to specialize in specific 
subjects. 
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2. Review of literature 
3. Application 
3.1. Student Level variables 
 
Mathematics Achievement (Yij): Mathematics performance of a student is measured four subjects: Geometry, 
Algebra, Arithmetic and Probability. 85 different questions were asked to the students in the questionnaire. 
Economic, Social and Cultural Status (ESCS): The PISA 2006 index of economic, social and cultural status is 
derived from three variables related to family background: the index of highest level of parental education in 
number of years of education according to the ISCED classification, the index of highest parental occupation status 
and the index of home possessions. 
Home Educational Resources (HER): The PISA 2006 index of home educational resources is derived from 
students’ responses to the five items. A slightly modified set of items for the PISA 2003 index of home educational 
resources are used for this PISA 2006 index. Positive values on this index indicate higher levels of home educational 
resources (PISA, 2006). 
Internet/Entertainment Use (IEU): The PISA 2006 index of ICT internet/entertainment use is derived from 
students’ responses to the six items measuring the frequency of different types ICT use. A five-point scale with the 
response categories recoded as “almost every day” (=0), “a few times each week” (=1), “between once a week and 
once a month” (=2), “less than once a month” (=3) and “never” (=4) is used. Positive values on this index indicate 
high frequencies of ICT internet/entertainment use (PISA, 2006).  
Confidence in ICT High Level Tasks (CICT): The PISA 2006 index of confidence in ICT high level tasks is 
derived from students’ responses to the seven questions. A four-point scale with the response categories recoded as 
“I can do this very well by myself ” (=0), “I can do this with help from someone” (=1), “I know what this means but 
I cannot do it” (=2), and “I don’t know what this means” (=3) is used. Positive values on this index indicated high 
self-confidence in ICT high level tasks (PISA, 2006). 
School Level Variables 
School Types (ST): There are 7 school types in these data, Primary Education, Secondary and Vocational High 
School, Anatolian High School, Science High Schools, Vocational High Schools, Anatolian Vocational High 
Schools, General High School. 
Student Teacher Ratio (STR): The PISA 2006 index of student/teacher ratio is derived from school principals’ 
reports of the school size divided by the total number of teachers. Values on this index indicate the number of 
students per teacher (PISA 2006). 
Quality of Schools’ Educational Resources (QSER): The PISA 2006 index of quality of schools’ educational 
resources is measuring the school principal’s perceptions of potential factors hindering instruction at school. A four-
point scale with the response categories recoded as “not at all” (=0), “very little” (=1), “to some extent” (=2), and “a 
lot” (=3) is used. Positive values on this index indicate positive evaluations of this aspect (PISA, 2006). 
In this study, %54.7of students are male while %45.3 of students are female. Also current data has seven school 
types and these are Primary Education (%5.3), Secondary and Vocational High School (%7.1), Anatolian High 
School (%12.8), Science High Schools (%1), Vocational High Schools (%29.4), Anatolian Vocational High Schools 
(%4) and General High School (%40.2). 
This data consists of some continuous variables which were computed by PISA. These are index of economic, 
social and cultural status, home educational resources, quality of educational resources, teacher-student ratio, ICT 
internet/entertainment use, self-confidence in ICT high level tasks and mean values of these indexes were -1.28, -
0.70, -0.84, 18.50, -0.02 and -0.27 respectively. 
In this study, level-1 model is; 
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Table 1. Two Level Model Output 
 
 b SE  b SE 
Intercept 445,69 13,45 
Index of economic, social and 
cultural status  5,39
* 0,09 
Gender   Home educational resources 7,51* 0,07 
Male 18,04* 0,17 
Quality of educational 
resources 7,18
** 4,13 
Female 0a 0 Teacher-student ratio -1,13* 0,55 




Primary Education -24,45 19,26 
Self-confidence in ICT high 
level tasks 
3,01* 0,08 
Secondary and Vocational 
High School 
-55,69* 18,29 
   
Anatolian High School 92,49* 13,67    
Science High Schools 205,00* 48,04    
Vocational High Schools -44,82* 9,71    
Anatolian Vocational High 
Schools 
-8,19 9,85 
   
General High School 0a 0    
a Reference group, *p<0.05, **p<0.10 
 
As shown in Table 1, the b coefficients in hierarchical model reflected possible changes in the dependent variable 
with respect to this reference group. There is a significant role in students’ mathematical performance between 
General High School and Science High School when General High School is a reference group. Also, all of the 
variables, especially home education resources were significantly associated with their performance in mathematics. 
That is, students with a higher socio economic status also had higher scores in mathematics. Female students 
achieved lower scores than male students, and students who have better educational resources, on average, have 
better performance in mathematics. Furthermore, while students with higher self-confidence in ICT tasks had higher 
score, students who use internet had lower score in mathematics. Also we examined the effects on school 
characteristics on mathematic achievement. According to our study, students who educate the schools which have 
higher quality of educational resources and lower student-teacher ratio had higher scores in mathematics. We 
estimated that the mean mathematics score of Science high schools was approximately 205 scores more than that of 
General high schools. Also, we found that the mean mathematics score of Primary schools was approximately 24 
scores less than that of General high schools. Students who use their computers for internet and entertainment have 
lower scores in mathematics than others. We showed that, internet/entertainment use is the highly important subject 
on mathematics achievement. So it should be analyzed deeply to figure out the reasons for that. We showed that 
students who use a home computer for internet/entertainment use obtain lower scores in mathematics. Furthermore, 
students who never use a home computer for learning in education obtain lower scores in mathematics. In these 
reasons were shown that the most of the computer users (approximately %34) never used their home computers for 
program and software use. Moreover, home educational resources and quality of educational resources are the 
highly important subject on mathematics achievement too. So these resources such as desk, own room, study place, 
computer ect. are the most important thing for mathematics achievement. 
4. Results and Discussion 
Our analysis of the data from PISA 2006 dataset revealed a relationship between students’ mathematics 
achievement and students’ and schools’ characteristics using two-level hierarchical linear model. Data was analyzed 
using SPSS 15.0 after selecting the variables that is related to the mathematics achievement. All of the variables 
were significantly associated with students’ performance in mathematics. It was shown that economic, social and 
cultural status is one of the most important variables on the mathematics achievement. Also, from the most to the 
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4. Results and Discussion 
least important variables on Mathematics achievement were gender, quality of educational resources, home 
educational resources, index of economic, social and cultural status, ICT Internet/entertainment use, self-confidence 
in ICT high level tasks and teacher-student ratio. 
There are eight school types in Turkey. This statement has some advantages and disadvantages. If teachers and 
parents instruct students towards schools which supply to students’ interest and skills, students go to one of the 
school types. But if not correct instruction to them, students who have different abilities are under the necessity of 
studying in same class. For this reason, it happens discipline problems in these classes (Karagözo÷lu, 2005). 
However, PISA conducted in 2006 by the OECD showed that participating Turkish students had difficulties with 
problem solving skills (ùahin, 2008) and reported low mathematics scores. Science High Schools and Anatolian 
High School have higher mathematics achievement than other school types. Also, all of the school types should be 
upgraded the higher level at future.  
When children use home computers instead of watching television, it is generally viewed as positive; but when 
children use computers instead of participating in sports and social activities, it raises concerns about the possible 
effects on their physical and psychological well-being (Subrahmanyam et. al., 2000). More importantly, the results 
of this study also shows that other after-school activities such as reading classical literature, reading book of poetry, 
working of art, seems to be positively linked to students’ achievement at school. We suggest that social activities for 
assessing students’ leisure times should be provided at schools. For example school managements can make sports 
grounds and establish instructional clubs. 
Having better home educational resources is highly dependent on students’ economic, social and cultural status. 
So, our government should increase peoples’ life standard using some effective strategies on providing fair 
distribution of income to increase the achievement of students. 
In this study, these problems were shown and some recommendations are made to remedy the mentioned 
problems. It is believed that structure of the education system should be reorganized for filling the need of the 
millennium. 
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